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THE TESTING OF RUBBER

The contrast between the stress-strain relations of rubber
and those of, say, a metal wire may be seen by a glance at
the following diagrammatic representation of the general course
of the stress-strain curves for rubber and for a metal.

Speaking broadly: the metal is at first resistant to the pull
and lengthens only slightly, until it reaches the "yield point,"
when it "draws out" with little or no increase in the stress,
wholly or in large part sub-permanent set: the set which is present after
subjection to severe deformation disappears slowly. It may be con-
sidered that in regard to recovery from deformation rubber shows right
up to its breaking-point a behaviour essentially similar to the behaviour
of metals within their elastic limits; always bearing in mind that, owing
to its vastly greater deformability, the absolute magnitude of the devia-
tions from theoretically perfect elasticity are exaggerated : that, in, a
phrase of Bouasse's, the properties of rubber are " extraordinairenient
grossies et comme caricaturalles."
Even in the case of metals, the definition of the elastic limit does not
contemplate theoretically perfect elasticity, but recognizes the existence
of set and hysteresis within the elastic limits. Thus, for example, the
definition of the elastic limit given by J. A. Ewing (The Strength of
Materials, Cambridge, 1906, p. 10) is as follows : " The limits of stress
within which strain is wholly or almost wholly elastic " (italics not in
original). And again (p. 24): "Probably there is no stress, however
small, that does not produce some permanent effect. There is always
some slight hysteresis or lagging in the relation of strain and stress."
Hence, it is difficult to see how the elastic limit of rubber, is to be
placed at any point short of the breaking-point. This was already
recognized by Stevart, who wrote in 1870 : " le caoutchouc semble n'avoir
d'autre limite d'elasticity que la rupture."